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B.  M.  Glennon  and  W.  L.  Wiese 


A  supplement  to  NBS  Miscellaneous  Publication  278, 
Bibliography  on  Atomic  Transition  Probabilities  is  presented, 
which  covers  the  most  recent  literature  on  this  subject  fr 
May  1966  through  December  1967.   The  papers  are  arranged 
according  to  elements  and  stages  of  ionization,  and  the 
method  employed  and  class  of  transitions  are  indicated  be- 
hind each  reference.   Only  articles  on  discrete  transitions 
both  allowed  and  forbidden,  are  listed.   Papers  containing 
data  for  more  than  20  individual  elements  or  stages  of 
ionization  are  collected  separately  in  front  of  the  list  in 
order  to  keep  this  bibliography  at  a  reasonable  size.   Also 
included  is  a  selected  list  of  papers  dealing  with  the  sub- 
ject of  transition  probabilities  from  a  general  point  of 


om 


view. 


Key  words:   Allowed,  atomic,  discrete,  forbidden, 
transition  probability 


This  research  was  supported  by  the  Advanced  Research  Projects  Agency 
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INTRODUCTION 


Since  the  publication  of  our  second  bibliography  on  atomic  transi- 
tion probabilities  in  April  1966,  the  number  of  articles  containing 
either  numerical  data  on  these  quantities  or  important  reviews  or  com- 
ments of  general  interest  has  increased  by  about  250  from  the  920 
articles  included  there.   This  supplement  contains  the  references  to 
these  new  papers,  with  a  cut-off  date  of  January  1,  1968.   (More 
specifically,  it  contains  references  from  journals  and  other  material 
received  in  the  NBS  library  or  sent  to  us  before  that  date).   In  this 
supplement  essentially  the  same  format  as  in  the  two  preceding  bibliog- 
raphies '   is  retained. 

Section  3.1  contains  the  important  new  papers  dealing  with  the 
subject  of  atomic  transition  probabilities  from  a  general  point  of 
view.   However,  we  do  not  have  new  entries  under  all  the  subjects 
listed  in  the  last  bibliography;  for  example,  there  are  no  new  general 
tables  of  numerical  values  which  are  sufficiently  comprehensive  to  be 
listed  here.   We  would  like  to  emphasize  that  this  section  contains 
only  selected  papers  which  are  of  more  than  special  interest. 

In  Section  3.2  we  have  listed  those  new  comprehensive  papers  which 
contain  data  for  at  least  20  individual  species,  that  is,  either  ele- 
ments or  stages  of  ionization.   In  these  cases,  we  have  indicated  the 
transitions  for  which  the  numerical  data  are  available,  in  addition 
to  listing  all  the  species  that  have  been  treated. 

In  Section  3.3  we  have  listed,  in  alphabetical  order  of  the  element 
symbols,  all  references  containing  data  on  individual  elements  and  have 
classified  these  papers  according  to  the  methods  employed.   Work  on 
forbidden  lines  is  indicated  by  "forb.".   We  have  marked  with  an 
asterisk  the  element  symbols  of  those  species  for  which  additional 
material  is  available  from  one  of  the  comprehensive  papers  listed  in 
Section  3.2. 


It  is  a  pleasure  to  acknowledge  the  competent  assistance  of  Miss  J. 
Grabusnik  in  arranging  and  typing  this  bibliography. 

B.  M.  Glennon  and  W.  L.  Wiese,  "Bibliography  on  Atomic  Transition  Pro- 
babilities," National  Bureau  of  Standards  Monograph  50  (1962). 

2 
B.  M.  Glennon  and  W.  L.  Wiese,  "Bibliography  on  Atomic  Transition  Pro- 
babilities," NBS  Miscellaneous  Publication  278  (U.S.  Government  Printing 
Office,  Washington,  D.  C. ,  20402  (1966)). 


ABBREVIATIONS  USED  FOR  CLASSIFICATION  OF  THE  ARTICLES 


Except  where  "rel."  (relative)  appears,  all  determinations  in  the 
papers  listed  give  absolute  values. 

A.  Theoretical  methods: 

1.  SCF  -  self -consistent  field  calculations 

2.  CA  -  Coulomb  approximation 

3.  Quant.  -  other  quantum  mechanical  calculations 

4.  Quant,  forb.  -  quantum  mechanical  calculations  for  forbidden 
lines 

5.  Estim.  -  estimations  from  sum  rules,  etc. 

B.  Experimental  methods: 

1.  Emiss.  -  measurements  in  emission  (arc,  furnace,  discharge  tube, 
shock  tube,  etc.) 

2.  Absorpt.  -  measurement  in  absorption  (King  furnace,  absorption 
tube,  etc.) 

3.  Life  -  direct  lifetime  measurements 

4.  Hook  -  anomalous  dispersion  measurements 

5.  Misc.  -  miscellaneous  experimental  methods  (magneto-rotation, 
polarization,  magnetic  resonance,  a strophysica 1  measurements, 
Hanle-ef feet ,  etc.) 

C.  Miscellaneous: 

1.  Comm.  -  comments,  additions,  or  corrections  to  other  articles, 
methods,  etc. 

2.  Incompl.  -  article  not  yet  classified  (because  translation  is 
needed,  incomplete  information  available,  etc.) 

3.  Compil.  -  compilations 


3.   BIBLIOGRAPHY 

3.1   GENERAL  REFERENCES 

a.   Previous  Literature  Compilations 

Glennon,  B.  M.  and  Wiese,  W.  L. ,  National  Bureau  of  Standards  Miscellaneous  Publication  273  (U.  S.  Govern- 
ment Printing  Office,  Washington,  D.  C. ,  1966). 

***** 


b.      Review  Articles 


Garstang,    R.    H.,    Astronomical    Union,    Symposium  #26,    57-76    (1966). 


***** 


c.      Detailed  Descriptions  of   Experimental    or  Theoretical    Methods 

Marlow,    W.    C. ,    Appl led  Optics   6,    1715-1724    (1967)     (Hook  metho i) . 

Stroke,    H.    H. ,    Physics   Today   1_9_,    55-60    (I966)     (Lifetime   measurements). 

deZafra,    R.    L.    &   Kirk,    W. ,   Am.    J.    Phys.   3J.,    573-582    (I967)     (Hanle-ef f ect   method). 

***** 


d.      General    Comments 

Dugan,    C.    H. ,    J.    Quant.    Spectrosc.    Radlat .    Transfer  5_.    761-764    (1966)    (On   the   role  of   magnetic   quadrupole 

radiation) . 
Hefferlln,    R.    &  Rascon,    L. ,    J.   Opt.    Soc.   Am.   5_2,    96^-966    (1967)    (Trend  of  oscillator   strengths    in 

isoelectronlc   sequences). 
Kohl,    J.    L. ,    Phys.    Letters   24A,    125-126    (I967)     (On   new   experimental    method   using  beam-foil    excitation). 
LaPaglia,   S.   R.   &  Slnanoglu,   0.,    J.    Chem.   Phys.    44,    1883-1898    (1966)    (Formulation  of  a  many  electron  theory 

for  situations   with   configuration  interaction) . 
Norman,    G.    E. ,   Optics   and  Spectroscopy    (U.S.S.R.)    1£,    369-371    (I965)     (On   the   application  of   the   Coulomb 

Approximation   In   situations    with   configuration   interaction). 
Wiese,    W.    L. ,    Proceedings   Conference   on  Beam-Foil    Excitation  Spectroscopy,   Tucson,   Arizona    (I967) 

(Gordon  and  Breach,    New  York). 

***** 
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3.2  comprehensive  articles 


Cohen,  M. 


Can.  J.  Phys.  ££,  2009-201^  (1967). 


quant. 


Transitions  treated: 


He  Sequence 


h   -  V 


Is  -  2p 

Is  -  3p 

2s  -  2p 

2s  -  3p 


3    3o 


2s  -  2p 
2s  -  3p 


XP°  -  1D  and  3P°  -  3D 


2p  -  3d 
3p  -  3d 


LI  Sequence 


2S  -  2P° 


2s  -  2p 
2s  -  3p 
2p  -  3s 
3s  -  3p 


2P°  -  2D 


2p  -  3d 
3p  -  3d 


*  #  *  *  * 


Cohen,  M.  &  Dalgarno,  A. 


Proc.  Roy.  Soc.  London  A  280,  258-270  (196^) . 


quant . 


Transitions  treated: 
All  multlplets  of  the  type 

lsa  2sb  2pC  -  lsa  2sb"1  2PC+1. 
with  a  =  1,  2.  b  -  1,  2,  c  =  0.  1.  2,  3.  *i 

for  isoelectronic  sequences  of  He,  Li,  Be,  B,  C,  N,  0,  F  and  Ne. 

#  *  *  *  * 


Dalgarno,  A.  &  Parkinson.  E.  M.        Proc.  Roy.  Soc.  London  A  ^01.  253-260  (196?) . 


quant . 


Transitions  treated: 


Is2  1S  -  lsnp  P°of  He  Sequence 


#  #  #  #  * 


Garstang,  R.  H. ,  &  Shamey,  L.  J.        Astrophys.  J.  Ik8,    665-666  (196?) .  quant. 


Transitions  treated: 

Intercombinatlon  line  2   S  -  2   P1 

for  Be  Sequence  up  to  Ca  XVII 

and  for  He  Sequence  from  Na  X  to  Si  XIII. 

#  #  *  «  * 


Gruzdev,    P.    F.    &  Prokofev,    V.    K.  Optics   and  Spectroscopy    (U.S.S.R.)  quant, 

21,    151-152    (1966). 

Transitions  treated: 

n     n-1 ,  ,,, 
mp  -  mp    (m+l)s 

where  m  =  2,  3  and  n  =  1,  2,  3,  ^.  5.  6  (resonance  muttiplets ;   a  modified 
Coulomb  approximation  is  applied). 

For  Be  Sequence  (m  =  2 ;  n  =  1 )  to  0  V, 

B  Sequence  (m  =  2;  n  =  2)  to  Ne  VI  (Doublet), 

B  Sequence  (m  =  2;  n  =  2)  C  II  to  Si  X  Kuartet), 

C  Sequence  (m  =  2;  n  =2)  to  P  X, 

N  Sequence  (m  =  2;  n  =  3)  to  S  X, 

0  Sequence  (m  =  2;  n  =  ^)  to  Ci  X, 

F  Sequence  (m  =  2;  n  =  5)  to  Ca  XII, 


Ne  Sequence  (m  =  2 
Me  Sequence  (m  =  3 
Al  Sequence  (m  =  3 


n  =  6)  to  Sc  XII, 
n  =  1)  to  Ti  XI, 
n  =  1)  to  Sc  IX, 
Si  Sequence  (  m  =  3;  n  =  2)  to  Sc  VIII, 
P  Sequence  (m  =  3 ;  n  =  3)  to  Ar  IV , 
S  Sequence  (m  =  3 ;  n  =  4)  to  Fe  XI, 
Cl  Sequence  (m  =  3;  11  =  5)  to  Ar  II, 
Ar  Sequence  (m  =  3 ;  n  =  6)  to  Ti  V. 

*  *  *  #  # 


Krueger,  T.  K.  &  Czyzak,  S.  J.  Astrophys.  J.  1U4,  119^-1202  (1966).  quant,  forb. 

Transitions  treated: 

2p2  configuration  for:   Ar  XIII,  K  XIV,  Ca  XV. 

3p2  configuration  for:   Ca  VII,  V  X,  Cr  XI,  Kn  XII,  Fe  XIII,  Nl  XV. 


h 

2p  configuration  for:   Ca  XIII. 

k 
3p  configuration  for:   Cr  IX,  Mn  X,  Fe  XI. 


2p5  configuration  for:   Ar  X,  K  XI,  Ca  XII. 
3p^  configuration  for:   Ni  XII. 


2s2p  configuration  for:   Ar  XV. 

3s3p  configuration  for:  Co  XVI,  Ni  XVII. 

2p  configuration  for:   S  XII,  Ar  XIV. 

3p  configuration  for:   Mn  XIII,  Co  XV,  Ni  XVI. 


Mizushima,  M.  J.  Phys.  Soc.  Japan  21,  2335-23^+4  (1966).  quant,  forb. 

Transitions  treated: 

3  o   1 
Magnetic  quadrupole  transition  P  -   S. 

For  He  Sequence  to  F  VIII, 

Be  Sequence  to  P  XII  (except  Ne  VII), 
Mg  Sequence  to  Sc  X. 

k  2  o 

Magnetic  quadrupole  transition  ??/■?   -      ^t/?* 

For  3  Sequence  to  Si  X, 
F  Sequence  to  Cl  ix , 
Al  Sequence  to  Si  II, 
Cl  Sequence  to  Ti  VI. 

Magnetic  quadrupole  transition  S°  -  J? . 

For  C  Sequence  to  P  X, 

0  Sequence  to  Ne  III. 


Naqvi,  A.  M.  Proceedings  of  the  Seventh  International  Conference     quant. 

on  Ionization  Phenomena  in  Gases,  Vol.  Ill 
p.  558-561  (Gradevinska  Knyiga  Publishing  House, 
Belgrade  (1966). 

Transitions  treated: 
Li  Sequence  2s-2p  and  3p-3d  from  B  III  to  P  XIII. 


Be  Sequence  2s  -2s2p  and  2s  -2s4p  for  the  lines  1S0  -  1P° 
and   3Q  -  ^P°  from  C  III  to  Ca  XVII. 

B  Sequence  3s-3p  from  N  III  to  Na  VII. 


3.3   REFERENCES  8N  INDIVIDUAL  ELEMENTS  AND  STAGES  OF  IONIZATION 


AUTHOR 


JOURNAL 


CLASSIFICATION 


Ag   (Silver) 


Ag  I 


Bleniewskl,    T.    M. 


Bucka,    H. ,    Ney,    J.    &  Heppke,    G. 
Levin,    L.   A.    &  Budick,    B. 
Moise,    N.    L. 
Slavenas,    I-Yu,    Yu. 

Cunningham,    P.    T,    &  Link,    J,    K. 


"Atomic   Collision  Processes",   Proceedings   p.    1055- 
106*+    (ed.   McDowell,    M.R.C.  ,    John  Wiley  &  Sons, 
Inc. ,    New  York,    1964). 

Z.   Angew.   Physlk  20,   354-362    (1966). 

Bull.   Am.   Phys.    Soc.    Series    II,   .11,    ^55    (I966). 

Astrophys.   J.    144,    774-781    (I966) . 

Optics   and  Spectroscopy    (U.S.S.R.)    20,    264-265 
(1966). 

J.   Opt.   Soc.   Am.   3_2,    1000-10007    (1967). 


absorpt. 


misc. 
misc. 
absorpt, 
hook 

life 


#   #   *   * 


A I       (Aluminum) 


Al    I 


Budick,    B. 
Gruzdev,   P.    F. 

Synek,    M.    &  Lichodzie jewski,    W. 


Bull.   Am.    Phys.    Soc.    Series    II,    11,    456    (I966), 
Optics   and  Spectroscopy    (U.S.S.R.)    20, 

209-213    (1966). 
Phys.   Letters  22,   578-579    U966). 


misc. 
quant . 

SCF 


Al    II 


Weiss,    A.    W. 
Zare,    R.    M. 


J.   Chem.   Phys.    42.   3573-3578    (1967), 
J.    Chem.   Phys.   4_2.   3561-3572    (I967). 


quant , 
quant. 


Al    III 


Chapman,    R.    D. ,    Clarke, 
W.    H.    &  Aller,    L.   H. 


Astrophys.   J.    144,   376-380    (1966), 


SCF 


See   Section  3.2, 
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AUTHOR 


JOURNAL 


CLASSIFICATION 


Al  IV 


Kastner,  S.  0.,  Omidvar,  K.  & 
Underwood,  J.  H. 


Astrophys.  J.  lkQ,    269-273  (1967) 


quant. 


Al  VIII 


Froese,  C. 


Astrophys.  J.  V£,    932-935  (1966) 


quant,  forb. 


#*##■«• 


Ar  (Argon) 


Ar  I 


Bott,  J.  F. 

Coates,  P.  B.  &  Gaydon,  A.  G, 

Frish,  M.  S. 

Gruzdev,  P.  F. 

Johnston,  P.  D. 
Klose,  J.  Z. 


Klose,  J.  Z. 
Lewis,  E.  L. 
Mai  one,  B.  3.  &  Corcoran, 

W.  H. 
Minnhagen,  L 

Morack,  J.  L.  &   Falrchild,  C.  E. 
Osherovich,  A.  L.  &   Veroleinen, 

Ya.    F. 
Rlchter,  J. 
Shumaker,  Jr.,  J.  B.  & 

Popenoe,  C.  H. 
Wende,  B. 
Wiese,  W.  L. 


Phys.  Fluids  2,  15^0-15^7  (1966). 

Proc.  Roy.  Soc.  London  A  2_22,  ^52-468  (1966). 

Optics  and  Spectroscopy  (U.S.3.R.)  22,  9-11 

(1967). 
Optics  and  Spectroscopy  (U.S.S.R.)  22,  I70-I7I 

(1967). 
Proc.  Phys.  Soc.  London  A^i,  896-908  (1967). 
"Excitation  Electronlque  d' une  Vapeur  Atomique 

Application  a  la  Spectroscopic"  p.  191  (edition 

du  Centre  National  de  la  Recherche  Scientifique 

Paris,  I966). 
J.  Opt.  Soc.  Am.  12.  12^2-12^  (I967). 
Proc.  Phys.  Soc.  London  22,  817-825  (1967). 
J.  Wuant.  Spectrosc.  Radiat .  Transfer  6, 

kk2-hk<)    (1966). 
Arkiv,  for  Fysik  1,    ^25-^57  (1950). 
Phys.  Rev.  163_,  125-129  (I967). 
Vestnik  Leningrad.  Univ.  Flz.  i  Khim.  #1,  1^0-1^1 

(1967). 
Z.  Astrophys.  £3_,  262-272  (I96I). 
J.  opt.  Soc.  Am.  5J2,  8-10  (1967). 

Z.  Physik  128,  1-17  (1967) . 

"Proc.  Eighth  International  Conference  on  Phenomena 

in  Ionized  Gases",  Vienna,  Austria,  kky    (Springer 

Verlag,  Vienna,  I967). 


emiss , 
emiss. 
emiss. 

quant. 

quant. 
life 


life 

comm. 
emiss. 

quant . ,  re  I 

life 

life 

emiss. 
emiss. 

emiss. 
emiss.  & 
comm. 


See  Section  3.2. 
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AUTHOR 


JOURNAL 


CLASSIFICATION 


Wilkinson,    P.    G. 


Can.    J.   Phys.   h±,    1709-1713    (1967), 


Ar   II 


Bakos,  J. ,  Szlgeti,  J. ,  & 

Varga,  L. 
Beth,  M.  U.,  Bohn,  W.  L.  & 

Nedder,  G. 
Ervens,  W. 

Marantz,  H. ,  Rudko ,  R.  I.  & 

Tang,  C.  L. 
Savage,  B.  D.  &  Lawrence,  G.  M. 
Berg,  H.  F.  &  Ervens,  W. 
Shipp,  J.  I.  &  Tidwell,  E.  D. 


Phys.  Letters  20,  503-50^  U966). 

Z.  Naturforsch.  21a,  1203-120^  (1966). 

Thesis  Physikal isohes  Institut  der  Technischen 

Hochschule  Aachen 
Applied  Phys.  Letters  2-    ^09-^11  ( I  966) . 

Astrophys.  J.  1*1-6.  9^0-9^3  (1966). 

Z.  Physik  206,  18^-188  (1967). 

J.  Opt.  Soc.  Am.  12.  1061-1062  (1967). 


life 


eraiss. 


emiss 


quant. ,  rel  , 

life 
emiss. 
co  mm. 


Ar  IX 


Kastner,  S.  0.,  Ouidvar,  K. 
Underwood,  J.  H. 
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pamphlets,  etc. 

Monographs.  Major  contributions  to  the  techni- 
cal literature  on  various  subjects  related  to  the 
Bureau's  scientific  and  technical  activities. 

National    Standard    Reference    Data    Series. 

NSRDS  provides  quantitative  data  on  the  physical 
and  chemical  properties  of  materials,  compiled  from 
the  world's  literature  and  critically  evaluated. 

Product  Standards.  Provide  requirements  for 
sizes,  types,  quality  and  methods  for  testing  various 
industrial  products.  These  standards  are  developed 
cooperatively  with  interested  Government  and  in- 
dustry groups  and  provide  the  basis  for  common 
understanding  of  product  characteristics  for  both 
buyers  and  sellers.  Their  use  is  voluntary. 

Technical  Notes.  This  series  consists  of  com- 
munications and  reports  (covering  both  other  agency 
and  NBS-sponsored  work)  of  limited  or  transitory 
interest. 
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